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(54) Metliod and apparatus for transmitting and/or receiving infonnation 



(57) An information transmitting apparatus Is 
included in a system for transmitting information through 
a bus (B). for transmitting the infonnation onto the bus. 
The information transmitting apparatus Is provided with: 
an initialization detecting device (1) for detecting 
whether or not the bus is initialized; an obtaining device 
(6) for obtaining post-rnitialization information, which is 
the information transmitted on the bus immediately after 
an initialization of the bus when the initialization of the 
bus is detected by the initialization detecting device; and 
a transmis^on controlling device (3) for judging whether 
or not transmission information, which is the information 
to be transmitted onto the bus. can be transmitted in 
accordance with the obtained post-initializat'on informa- 
tion, and then transn^ng the transnrdsston information 
onto the bus if it is judged that the transmlssbn informa- 
tion can be transmitted- 
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Description 

BACKGROUND OF THE INVENTION 

1. Retd of the Invention 

[0001] The present mvention relates to an informa- 
tion transmitting apparatus, an information receiving 
apparatus and an information transmitting/receiving 
apparatus, which are included in an information trans- 
mitting system, in which a serial bus Is used to connect 
a ii^urality of apparatuses and infbmiatlon are transntit- 
ted between the apparatuses. 

2. Description of the Related Art 

[0002] Recently, a so-called IEEE 1394 standard 
(wlK)8e nominal name is "IEEE (Institute of Electrical 
and Electrical Engineers) Std. 1394-1 995 IEEE Stand- 
ard for a High Performance Serial Bus") is published as 
a new standard to transmit information in real time 
through a serial bus between a plurality of information 
apparatuses (for example, a personal computer, a dig- 
ital video camera, an MD (Mini Disk) and the like). A dig- 
ital video cameral, a personal computer and the like 
having a serial port based on this standard are manu- 
factured. 

[0003] TTiis IEEE 1394 standard Is standardized 
such that a plurality of infbrmation apparatuses (hereaf- 
ter, merely refenred as "nodes") are connected through 
a serial bus to each other, and the information corre- 
sponding to a plurality of channels are transmitted in 
time sharing between these respective nodes (in this 
standard, it is standardized that the information can be 
transmitted by using a nmximum of 63 different chan- 
nels within a system connected through the serial bus). 
[0004] In the IEEE 1394 standard, the initialization 
of a serial bus refened to as a so-called bus reset is 
standardized if another information apparatus is newly 
connected to a group of Information apparatuses which 
are already connected through the serial bus to each 
other (namely, at a time of bus connection), or if one 
information apparatus is removed from the group of 
information apparatuses (namely, at a time of bus dis- 
connectbn). TTien. the following processes are canied 
out in conjunction with the bus reset, and a new connec- 
tion manner is established (hereafter, this connectkm 
manner is refenred to as a "topology"). 

(1) In conjunction with an occurrence of the bus 
reset, a ncxie which has detected the occurrence of 
the bus reset (namely, a node to which an informa- 
tion apparatus is newly connected or a node from 
which a previous connection is separated) sends a 
bus reset signal indicative of the occurrence of the 
bus reset to ail nodes connected to the serial bus. 

(2) After the bus reset, a tree identification is canied 
out to connect each node onto a tree. Then, a node 



located at a vertex of tiie connected tree is recog- 
nized as a route node. 

(3) Then, the recognized route node instructs each 
node to recognize an identification number (ID 

5 number) peculiar to each node to klaitify each 
node v^thin a tree system. 

(4) An IRM (Isochronous Resource Manager) node 
is set, which serves as a node for managing the 
communication statuses (actually, use channels of 

10 the respective nodes and later<lesaibed transmis- 
aon occupatk)n periods) of all the nodes within the 
generated tree and which is displayed by other 
nodes at an identifiable manner. 

(5) Finally, a bus manager node is set. which serves 
IS as a node for controlling the information transmis- 
sion statuses of all the nodes is established. 

[0005] A new topology after the bus reset is estab- 
Bshed by the processes at the above-mentioned five 
20 Stages. 

[0006] If the information is actually transmitted after 
the establishment of the topology, a transmitting node 
serving as a node to start the transmission of the infor- 
mation inquires of the IRM node the cunrent communi- 

25 cation statuses at the other nodes. If a transmission 
occupation period and a channel which the transmitting 
node desires to use are available, the transmitting ruxJe 
obtains a right of transmitting the information and starts 
the transmission of the information. 

30 [0007] Next the transmission occupation period will 
be schematically described below. 
[0008] In the lEE 1394 standard, the information 
from each node is collectively tmnsmitted for each infor- 
mation unit referred to as an isochronous cyci& TWs 

3S isochronous cyde includes an isochronous transmis- 
sion area which contains information to be transmitted 
synchronously with the information contained in the 
other isochronous cydes, and an asynchronous trans- 
mission area which contains information to be transmit- 

40 ted asynchronously with and independently of the other 
information. The information within the isochroncujs 
transmission area is time-shared for each channel, so 
that different information is transmitted for each chan- 
nel. 

45 [0009] At this time, in the isochronous transmission 
area, it is standardteed that a length of the isochronous 
transmission area within one isochronous cycle has a 
maximum of 1 00 ^ sec. Thus, it is necessary that a total 
of periods occupied by the information assigned to the 

50 respective channels within one isochronous transmis- 
sion area for the transmission is equal to or less ttian 
100 II sec. At this time, the transmission time occupied 
by one channel within the isochronous cycle is the 
above-mentiwied transmission occupation period. In 

55 addition, this transmission occupation period may be 
referred to as a use band of a serial bus. or may be 
referred to as a use capacity of a serial bus depending 
on a cas& Mso, when a length of the isochronous trans- 
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mission area is less than 100 ^ sec (including a case of 
zero) within one tso^ronous cycle, an area within the 
isochronous cyde other than the isochronous transniis- 
^on area Is exdusiveSy used as the asynchronous 
transmission area. 

[0010] By the way, it is standardized that in the 
serial t)uses connected to each other, if the bus reset is 
induced by the disconnection or connection of the bus 
during the transmission of the information, the transmis- 
sion occupation period and the channel can be succes- 
sively eadi node by the after the bus reset, which have 
been us^ before the bus r^et. 
[0011] In this case, for example, as shown in 
FIG.14A. while Infbrnfiation Is transmitted from a node 

100 through a serial bus 103 to a node 101 by i^ing a 
channel 1. If a node 102 is newly connects through a 
serial bus 1 04 to the node 1 01 . although a new topology 
is establi^ed after the bus reset, the information trans- 
mission can be continued between the node 100 and 
the node 101 and between the node 101 and the node 
1 02 without any problem, as the node 1 02 uses a differ- 
ent channel 2 to transmit the information to the node 

101 for example. 

[001 2] However, for example, as shown in FIG. 1 4B, 
while information is transmitted from a node 105 
through a serial bus 109 to a node 106 by using the 
channel 1 and also while Information is transmitted from 
a node 108 through a serial bus 110 to a node 107 by 
using the channel 1. if the node 106 and the node 108 
are connected to each other through a serial bus 1 1 1 to 
thereby induce a bus reset, it is recognized on the 
standard that the transmission of the infomiation is con- 
tinued by using the same channel 1 as that before the 
bus reset, as for the node 105, as mentioned above. At 
the same time, it is also recognized on the standard that 
the transmission of the information is continued by 
using the same channel 1 as that before the bi^ reset, 
as for the node 108. 

[0013] When this situation is considered from the 
standpoint of the node 107, the node 107 can receive 
both the information transmitted by the node 105 and 
the information transmitted by the node 108 on the 
topology. IHowever, in this case, both are transmitted by 
using the same channel 1 . Thus, the odxture of both the 
information is transmitted to the node 107. 
[0014] Here, in the IEEE 1 394 standard, the node of 
receiving information (the node 107. in the case of 
FIG.14B) is allowed to only select a reception channel. 
Thus, in the case shown in FIG.14B. the node 107 can- 
not judge whether it receives the infomiation from the 
node 1 05 or receives the information from the node 108. 
This results in a problem that the node 107 cannot nor- 
mally receive the information. 
[0015] On the other hand, when a transnoission 
occupation period of the infornrtation transmitted by the 
node 105 ard a transmission occupation period of the 
information transmitted by the node 108 are considered 
in the case shown in FIG. 1 4B, they transmit the informa- 



tion ind^srdently of each other unt'l the ntxie 106 and 
the node 108 are connected to eadi other. Thus, the 
respective transmission occupation pericxfs have no 
relation to each other. 

5 [0016] However, in this case, the establishment of 
ttie connection between the node 106 and the node 108 
causes the bus reset to be induced. wNch may cause a 
new topology to be established. Then, even after the 
bus reset, the node 105 and the node 1 08 try to trar^t 

10 ti^e infcK'ntation under the sanrte channels and transmis- 
^on occupation periods as those before the bus reset. 
Thus, there may be a case that the sum of the transmis- 
son occupation period of the information transmitted by 
the node 1 05 and the transmission occupation period of 

IS the information transmitted by the node 108 exceeds 
100 ^ sec which Is allowed on the standard, after the 
bus reset 

[0017] In this case, the transmission occupation 
perioij as the entire isochronous transmission area 
20 within the aboveHmention^ isochronous cycle exceeds 
100 sec. Thus, tills case cannot meet the IEEE 1394 
standard. This results In a problem that there may be a 
case in which the normal transmission of tiie infornra- 
tion cannot be carried out. 

25 

SUMMARY OF THE INVENTION 

[0018] The present invention is proposed in view of 
the above mentioned problems. It is therefore an object 

30 of the present invention to provide an information trans- 
mitting apparatus, an information transntitting method, 
an information receiving apparatus, an information 
receiving method, an information transmittingyireceiving 
apparatus and an information transmitting/receiving 

35 method, in which even if a bus reset is induced in an 
entire new information transmitting system established 
by a connection of a plurality of information transmitting 
systems each Independentiy transmitting information 
under the IEEE 1394 standard, the infbrmation can be 

40 normally transmitted between at least two nodes after 
the bus reset. 

[0019] The above object of the present invention 
can be achieved by an information transmitting appara- 
tus, which is included In a system for transmitting infor- 

45 mation tiirough a bus such as a serial bus etc., for 
transmitting tiie information onto tfie bus. The informa- 
tion transmitting apparatus is provided witti: an initializa- 
tion detecting device such as a controller etc.. for 
detecting vtrhether or not tiie bus is initialized; an (^tain- 

50 ing device such as a packet receiving unit etc.. for 
obtaining post-initialization information, which is the 
Information transmitted on tiie bus Immediately after an 
initialization of tiie bus when the Initialization of the bus 
is detected by the Initialization detecting device; and a 

55 transmission controlling device such as a transmission 
judging drcuit etc.. for judging whetiier or not transmis- 
sion information, which is the Information to be transmit- 
ted onto the bus, can be transmitted in accordance v/itti 
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the obtain^ f^sMnitialization information, and then 
transmitting the transniissron infomtation onto the bus if 
it is judged that the transmissbn information can be 
transmitted. 

[CmaO] Aoootding to the information transmitting s 
apparatus of the present invention, ^nce it is judg^ 
whether or not the transmission information can be 
transmitted in accordance with the post-initialization 
information whidi is firstly transmitted on the bus after 
the inftializati(m of the bus, it Is possible to pertomd the io 
transmisston of the transmission information from at 
least one informatton transmitting a):H>cuatus when a 
plurality of different transmission infonrratior« are to be 
transmitted onto the bus from a plurality of information 
transmitting apparatuses each having the above is 
desaibed structure. 

[0021 ] Therefore. It is possible to maintain the con- 
tinuity of the inf(»Tnation transmission from at least one 
information transmitting apparatus even after the bus is 
initialized. 20 
[0022] In one aspect of the information transmitting 
apparatus of the present invention, the information 
transmitting apparatus is further providKl v\«th: a chan- 
nel judging device such as a channel judging circuit etc.. 
for judging whether or not a use channel, which is a 25 
channel used by the transmission information, is 
already used by the post-initialization intonnation on the 
bus In accordance with the obtained post-lnitiaItzati(»i 
information; an occupied period detecting de^ce sudi 
as an occupied period measuring circuit etc., for detect- 3o 
ing a transmission occupied period, which is a period 
occupied while the post-initialization information is 
transmitted on the bus, in accordance with the obtained 
post-initialization information; and an occupied period 
judging device such as an occupied period judging cir- 3s 
cuit etc., for judging whether or not an occupiai period 
sum, which is a sum of the detected transmission occu- 
pation period and the transmisston occupation period 
corresponding to the transmission information. Is 
shorter than a predetermined allowable period based 40 
on a performance of the bus. The transmission control- 
ling device transmits the transmission information onto 
the bus. If the use channel Is not used by the post-initial- 
ization information and further the occupation period 
sum Is shorter than the predetermined allowable time, in as 
accordance with a judgment result of the channel judg- 
ing device and a judgment result of the occupied period 
judging device. 

[0023] According to this aspect since the transmis- 
sion of the transmission information is performed when so 
the use channel which is tried to t>e used by the trans- 
mission information is not already used and the occupa- 
tion period sum including the transmission occupied 
period corresporxling to the transmission information Is 
shorter than the predetermined allowable time, it Is pos- 55 
sible to prevent a plurality of different transmission infor- 
mations from being mixed on one channel, and can also 
prevent a transmission occupied period out of the stand- 



ard from being generated. 

[0024] In this aspect, the system may include a 
nranaging device su<^ as an IRM node. etc. which man- 
ages the channel presently used witNn the system and 
the transmission occupied period presently occupied. 
The transmission controlling device nr>ay control the 
managir^ device to manage the trar^mission occupied 
period and the use cf^nnel corresponding to the trans- 
mission information if the use channel is not used the 
post-initialization infonnation and further the oocupatfon 
period sum is shorter than the predetermined a!lowat)le 
time, in accordance with the judgment result of the 
channel judging device and ^e judgment result of the 
occupied period judging device 
[0025] By constructing in this manner, it is possible 
to make each apparatus, which is included in the sys- 
tem, speedily recognize the use channel used by the 
transmission information and the transmission occupied 
period occupied by the transmission information. 
[0026] The above object of the present Invention 
can be also achieved by an information receiving appa- 
ratus, which is included in a system for transmitting 
information tiirough a bus such as a serial bus etc. . for 
receiving the infonnation transmitted by the above 
described infonnation transmitting apparatiiS of the 
present invention. The information receiving apparatus 
is provided with: a second initialization detecting device 
such as a controller etc., for detecting whether or not tiie 
bus is initialized; a continuity detecting device such as a 
DBG (Data Block Counter) judging drcuit etc., for 
receiving the post-Initialization information when tiie 
bus is initialized according to a detection result of the 
second inltiaTization detecting device, and detecting a 
presence or absence of a continuity between the infor- 
mation received before the Initialization and the post-ini- 
tialization infonnation; and a demodulating device such 
as a packet selecting circuit etc, for determining that 
the received post-initialization information is the trans- 
mission Information only if there is tiie contiruiity accord- 
ing to a detection result of tiie continuity detecting 
device, and then demodulating tiie received post-initial- 
ization information. 

[0027] According to the Information receiving appa- 
ratus of the present invention, when receiving the trans- 
mission information tiansmitted by the information 
transmitting apparatus of tiie present invention, since it 
Is judged whether tiie receiving and decoding opera- 
tions are to be canled out or not by detecting the pres- 
ence or absence of the continuity of tiie information 
before and after tfie bus initialization, it is possible to 
successively receive and decode tiie information, which 
has been received until that time, even if the bus is ini- 
tialized. 

[0028] Therefore, It is possble to continue tiie Infor- 
mation transmission between tiie information transmit- 
ting apparatus and the Infonnation receiving apparatus 
of the present invention even after the tnjs Initialization. 
[0029] In one a^ect of the information receiving 
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apparatus of the present invention, the oontimity 
detecting device detects order information, which is 
included in an information unit In the post-initialization 
information and Indicates an order of the infomration 
unit in the post-initialization information, arxi detects the 
continuity if tha-e is a continuity between the order infor- 
mation in the infonnation received before the initializa- 
tion and the order information in the post-initializatlDn 
infomiation. 

[0030] According to this aspect, since tfie continuity 
of the information before and after the bus Initialization 
is detected by use of the continuity of tiie order infonna- 
tion included in tiie information unit of the post-initializa- 
tion informatton. it is possible to certainly receive the 
Information continued before and after tiie bus initializa- 
tion. 

[0031] The above object of the present invention 
can be also achieved by an information transmit- 
ting/receiving apparatus, which is included In a system 
for transmittir^ infonmation through a bus, provided vwth 
the above d^ribed information transmitting apparatus 
of the present invention, and an information receiving 
apparatus for receiving the information transmitted onto 
tiie bus by the information transmitting apparatus The 
information receiving apparatus is provided with: a con- 
tinuity detecting device for receiving the post-Initializa- 
tion information when tiie bus is ir^ialized according to 
a detection result of the second initialization detecting 
device, and detecting a presence or absence of a conti- 
nuity between the information received before the initial- 
ization and tiie post-initialization information; and a 
demodulating device tor determining that ttie received 
post-initialization information is the transm'^'on infor- 
mation only if tiiere is the continuity according to a 
detection result of tiie continuity detecting device, and 
tiien demodulating tiie received post-initialization infor- 
mation. 

[0032] According to the information transnvt- 
ting/receiving apparatus of the present invention, since 
it is provided with tiie alDOve described information 
transmitting apparatus of the present invention, it is pos- 
sible to perform tiie ti'ansmisslon of the transm^ion 
information from at least one information transmitting 
apparatus when a plurality of different transmission 
informations are to be transmitted onto the bus from a 
plurality of Information transmitting apparatuses each 
having tiie above described structure. Further, since, 
when rec^ving the transmission information transmitted 
by the information transmitting apparatus of the present 
invention, it is judged whetfier the receiving and decod- 
ing operations are to be carried out or not by detecting 
the presence or absence of the continuity of the Infor- 
mation before and after the bus initialization, it is possi- 
ble to successively recefsm and decode the information, 
which has been received until that time, even if tiie bus 
is initialized. 

[0033] In one aspect of the information trar^mit- 
ting/receiving apparatus of the present invention, the 



information transmitfing apparatus is further provided 
with: a channel judging device for judging whether or not 
a use channel, which is a channel used the transmis- 
sion information, is already used by tiie post-initializa- 

5 tion information on tiie bus In accordance wttii the 
otJtained post-initialization information; an occupied 
period detecting device for detecting a transmission 
occupied period, which is a period occupied while tire 
post-initialization information Is transmitted on tiie bus. 

10 in accordance witii the obtained post-initialization Infor- 
mation; and an occupied period judging device for judg- 
ing whetiier or not an occupiKi period sum, whidi is a 
sum of tiie dotted transmis^on occupation period and 
the transmission occupation period corresponding to 

IS the transmission information, is shorter than a predeter- 
mined allowable period based on a performance of tiie 
bus. The transmission controlling device transmits tiie 
transmission information onto ttie l>us. if tiie use chan- 
nel is not used by the post-initialization information and 

20 further the occupation period sum is shorter than tiie 
predetermined allowable time. In accordance witii a 
judgment result of tiie channel judging device and a 
judgment result of the occupied period judging device. 
[0034] According to tills aspect, since tiie transmis- 

25 sAon 6f the transmission information is performed when 
the use channel which is tiled to be used by the titans- 
mission information is not already used and tiie occupa- 
tion period sum including the transmission occupied 
period corresponding to the transmission Infonmation Is 

30 shorter than the predetermined allowable time, it is pos- 
sit)le to prevent a plurality of different transmission infor- 
mations from being mixed on one channel, and can also 
prevent a transmission occupied period out of the stand- 
ard from being generated. 

3$ [0035] The atx>ve object of tiie present invention 
can t>e also achieved by an information transmitting 
method, in a system for transmitting information through 
a bus, of transmitting tiie infomiation onto tiie bus. The 
information transmitting method Includes: an initializa- 

40 tion detecting prcxess of detecting whether or not ttie 
bus Is initialized; an obtaining process of obtaining post- 
initializatbn information, which is tiie Information trans- 
mitted on tiie bus immediately after an initialization of 
tiie bus when tiie initialization of tiie bus is detected by 

45 the InitiaGzation detecting process; and a transmission 
controlling process of judging whether or not transmis- 
sion infiMHiation, which is the information to be tiansmit- 
ted onto the bus, can be transmitted in accordance witii 
the obtained post-initialization information, and then 

50 fransmitting the fransmission infonnation onto the bus if 
it is judged that tiie transmission information can be 
transmitted. 

[0036] According to the information tiansmitting 
method of ttie present Invention, in the same manner as 
55 the above desaibed information tiansmitting apparatus 
of ttie pr^ent invention, it is posslt^e to perform tiie 
transmission of the transmission information from at 
least one information transmitting apparatus when a 
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plurality of different transrmssion informations are to be 
transnrutted onto tfie bus from a plurality of Information 
transmitting apparatuses each ha^ng the above 
described structure. 

[0037] fn one a^ect of the information transmitting s 
method of the present invention, the information trans- 
mitting method further indudes: a dtannd judging proc- 
ess of judging whether or not a use dtannel. which is a 
channel used by the transmission information, is 
already used by the post-initialization infbmiation on the io 
bus in accordance with the obtained post-initialization 
information: an CKxajpied period detecting process of 
detecting a transmission occupied period, which is a 
pericd occupied while ttie post-initialization infomnation 
is transmitt^ on the txis. in accordance with the is 
obtained post-initialization information; and an occupied 
period judging process of jidging whether or rxrt an 
occupied period sum, which is a sum of the detects 
transmissicyi occupation period and the transmission 
occupation period corresponding to the transmission 20 
information. Is shorter than a predetermined allowable 
period based on a performance of the bus. The trans- 
mission controlling process transmits tiie transmission 
information onto the bus, If tiie use channel is not used 
by tine postnnitialization information arxJ furtiier the 2s 
occupation period sum is shorter than ttie pred^er- 
mined allowable time, in accordance with a judgment 
result of tiie channel judging process and a judgment 
result of the occupied period judging proc^. 
[0038] According to this aspect, in the same man- 30 
ner as the above described one aspect of tiie informa- 
tion taransnutting apparatus of the present invention, it is 
possible to prevent a plurality of different transmission 
informations from being mixed on one channel, and can 
also prevent a transmission occupied perfod out of the 3s 
standard from being generated. 
[0039] In tilts aspect tiie s^em may include a 
managing device such as an IRM node. etc. which man- 
ages the channel presentiy used within the system and 
the transmission occupied period presently occupied. 40 
The information transmitting method may control the 
managing device to manage the transmission occupied 
period and the use channel conresponding to tfie trans- 
mission infonnation if ttie use channel Is not used by the 
post-initialization information and further ttie occif>ation 45 
period sum Is shorter than ttie predetermined allowable 
time, in accordance witii the judgment result of the 
channel judging process and the judgment result of the 
occupied period judging process. 
[0040] By constructing in this manner, it Is possible so 
to make each apparatus, which is included in the sys- 
tem, speedily recognize the use channel used by the 
transmission infonnation and the tran^ission occupied 
period occupied by Uie transmission Information. 
[0041] The above object of the present invention 55 
can be also achieved an Information receiving 
method, In a system for transmitting information through 
a bus, of receiving ttie information transmitted by the 



above describe information transrrotiing method of ttie 
present invention. The information receiving method 
includes: a second initialization detecting process of 
detecting whether or not ttie bus is initialized; a continu- 
ity detectir^ process of receiving the post-initialization 
information when the bus is initialized according to a 
detection result of the second inrtiaiization detecting 
process, and detecting a presence or absence of a con- 
tinuity between the information received before the ini- 
tializatfon and the post-initialization information; and a 
demodulating process of determining that tiie received 
post-initialization infonnation is the transn^ssfon infor- 
mation only If ttiwe is ttie continuity according to a 
detection result of ttie continuity detecting process, and 
ttien demodulatir^ ttie r^eived post-initialization infor- 
mation. 

[0042] According to ttie Information receiving 
mettiod of the present invention, in the same manner as 
tiie above descrit>ed information receiving apparatus of 
ttie present invention, it is possfole to successively 
receive and decode ttie information, whidi has been 
received until tf^t time, even if ttie bus is initialize. 
[0043] In one aspect of the information receiving 
mettiod of the present invention, the continuity detecting 
process detects order information, which is included in 
an Infonnation unit in the post-initialization information 
and indicates an order of the information unit in tiie 
post-initialization information, and detects tiie continuity 
if there is a continuity between the order information in 
ttie information received before the initialization and ttie 
order infonnation in ttie post-initialization informatioa 
[0044] According to ttiis aspect, in ttie same man- 
ner as the above descrit)ed one aspect of the informa- 
tion receiving apparatus of tiie present invention, it is 
possible to certainly receive the information continued 
before and after the bus initialization. 
[0045] The above object of tiie present invention 
can be also achieved by an information transmit- 
ting/recaVing mettiod. in a system for transmitting infor- 
mation through a txjs. including the above described 
information transmitting metiiod of the present invention 
and an information recaving mettiod of receiving tiie 
information transmitted onto the bus by ttie information 
ttansmitting mettiod. The information receiving mettiod 
include: a continuity detecting process of receiving ttie 
post-initialization information when the bus is initialized 
accordir^ to a detection result of the second Initializa- 
tion detecting process, and detecting a presence or 
absence of a continuity between the information 
received before the initialization and ttie post-initializa- 
tion information; and a demodulating process of deter- 
mining that the received post-initialization information Is 
ttie transmission information only if there is ttie ccmtinu- 
ity according to a detection result of ttie continuity 
detecting proc^ and ttien demodulating tiie received 
post-Initialization Information. 
[0046] Acceding to the Information transmit- 
ting/receiving mettiod of ttie present invention, in ttie 



6 



11 



EP0994 421 A2 



12 



same manner as the above described information trans- 
mitting/receiving apparatus of the present invention, it is 
possible to perform the transmission of the transnfi^on 
information from at least one information transmitting 
apparatus when a piuraHty of different transmission 5 
informations are to be transmitted onto the bus from a 
plurality of information trar^mitting apparatuses each 
having the above described structure. Further, it is pos- 
sOsle to successively receive and decode the informa- 
tion, which has been received until that time, even if the w 
bus is initialized. 

[0047] In one aspect of the information transmit- 
ting/receiving method of the present invention, the infor- 
mation transmitting method further includes: a channel 
judging process of judging whether or not a use chan- is 
nel. which is a channel used by the transmission infor- 
mation, is already used by the post-initialization 
information on the bus in accordance with the otstained 
post-initialization Information: an occupied period 
detecting process of detecting a transmissic^ occupied 20 
period, which is a period occupied while the post-initial* 
izatlon information is transmitted on the bus, in accord- 
ance vwth the dDtained post-initialization information: 
and an occupied period judging process of judging 
whether or not an occupied period sum. which is a sum 25 
of the detected transmission occupation period and the 
transmission occupation period con-esponding to the 
transmission information, is shorter than a predeter- 
mined allowable period based on a performance of the 
bus. The transmission controlling process transmits the 30 
transmission information onto the bus. if the use chan- 
nel is not used by the post-initialization information and 
further the occupation period sum is shorter than the 
predetermined allowable time, in accordance with a 
judgment result of the channel judging process and a 35 
judgment result of the occupied period judging process. 
[0048] Accorcfing to this aspect, in the same man- 
ner as the above described one aspect of the informa- 
tion transmitting/receiving apparatus of the present 
invention, it is possible to prevent a plurality of different 40 
transmission informations from being mixed on one 
channel, and can also prevent a transmission occupied 
period out of the standard from being generated. 
[0049] The nature, utility, and further features of this 
invention will be more cleariy apparent from the follow- 45 
ing detailed description with respect to prefen*ed 
embodiments of the invention when read in conjunction 
with the acconpanying drawings briefly described 
below. 

so 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0050] 

FIG. 1 A is a diagram showing an example of seri- ss 
ally-connected electrical apparatuses. In electrical 
products (nodes) connected In accordance with an 
IEEE 1394 standard: 



FIG. IB is a diagram showing a loop connection in 
the electrical products (nodes): 
FIQ.2A is a diagram exempGfying a transmission 
manner on a serial bus: 

FIG.2B is a timing chart showing various data and 
commands in the transmission on the serial bus of 
FIG. 2A; 

FIG.3 is a diagram showing a configuration of an 
isochronous cyde; 

FIG.4 is a diagram showing a configuration of a CIP 
header: 

FIG.5 is a diagram showir^ an actual transmission 
manner: 

FIQ.6 is a diagram explaining an information trans- 
mission before and after a bus reset: 
FtG.7 is a block diagram showing a schematic con- 
figuration of a node in an embodiment: 
FIG.8 is a block diagram showing a detailed config- 
uration of a packet transmitting unit in the embodi- 
ment; 

FIG. 9 is a block diagram showing a detailed config- 
uration of a packet receiving unit in the embodi- 
ment: 

FIG. 10 is a block diagram showing a detailed con- 
figuration of a packet receiving circuit In the embod- 
iment; 

FIG.11A is a flowchart showing processes in a 
channel judging circuit, in processes at a time of a 
data transmission after the bus reset in the embod- 
iment: 

FtG.11B is a flowchart showing processes in an 
occupied period measuring circuit and an occupied 
period judging circuit, in the processes at the time 
of the data transmission after the bus reset in the 
emlMxliment: 

FIG. 12 is a flowchart showing processes in a trans- 
mission judging circuit at a time of a data transmis- 
sion after the bus reset in the embodiment; 
FIG. 13 is a flowchart showing processes in the 
packet receiving unit at a time of a data reception 
after the bus reset in the embodiment: 
FIG.14A is a diagram (I) ir^jicating a prd^lem in a 
prior art: and 

FiG.14B is a diagram (II) indcating the problem in 
the prior art 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0051 ] Preferred embodiments of the present inven- 
tion will be explained below with reference to the draw- 
ings. 

(I) Outline of IEEE 1394 Standard 

[0052] At first, the Information transirdsslon through 
the serial bus in accordance with the above-mentioned 
IEEE 1394 standard (hereafter, merely referred to as 
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the serial bus standard) according to the ii^esent inven- 
tton will be typically described with reference to RGs.1A 
to 6, before explaining the embodiments, 
[0053] FIGs. 1 A and 1 B are diagrams exenplifying a 
manner of a topology tn the serial bus standard, s 
FIGS.2A and 2B are diagrarvs exempftfying a transmis- 
sion manner on the serial bus. FIQ.3 is a diagram show- 
ing a configuration of the isodironous cyde, FIG.4 is a 
diagram showing a configuration of a CIP (Common Iso- 
chronous Packet) header. FIG.5 is a diagram showing io 
an actual transmission manner. F(G.6 is a diagram 
explaining an information transmission after a bus reset. 
[0054] The serial bus standard is the standard for 
the serial bus through which various electrical appara- 
tLses that are presently used or are conskJered to be is 
used in future are all connected in series and under 
which information is mutually sent and received 
between them. 

[0055] Actually, all settings when re^ectlve nodes 
are connected are automatically carried out. Moreover, 20 
a new node can be connected without an interruption of 
a power supply. 

[0056] On the other hand, as for the manner of the 
information transm^ion, a high speed transmission 
can be carried out In a range between 100 Mbps and 25 
3.2 Gbps. Moreover, various information can be trans- 
mitted by using a real time transmisaon. a two-way 
transmission and a multi-channel transmission. 
[0057] As for the manner of connecting the respec- 
tive nodes, as shown in FIQ. 1 A, for exampi e, with a per- 3c 
sonal computer PC as a route node (as mentioned 
above, a node at a vertex in a topology in a form of tree), 
various electrical products, such as a CD (Compact 
Disc) player CP. an MD (Mini Disc) player MP. a digital 
video camera DVC. a printer PR, an LD (LASER Disc) 3s 
player LP. a refrigerator RG, a tuner T. a speaker SP, an 
anplifier AP. a television apparati^ TV. a video tape 
recorder VT. a rice boiler RC, an air conditioner AC, a 
washer W and so on. are connected through a sermi 
bus B. Then, they can be managed and controlled by 40 
the personal computer PC. 

[0058] The number of electrical products (corre- 
sponding to the above-mentioned nodes) that can be 
contained in one system (i.e.. a system connected in the 
form of tree through the serial bus) is 63 at its maximum. 4S 
in the serial bgs standard. Moreover, one system can 
contain the number of connections between two nodes 
up to a maximum of 16, In addition, it is prohibited on 
the standard that a plurality of nodes ND In the one sys- 
tem are connected in a form of loop, as shown in so 
FIG.1B. 

[0059] The actual transmission manner will be con- 
aetely described below. 

[0060] At first, as shown in FIG.2A. it is supposed 
that the digital video camera DVC. the video tape 55 
recorder VT, the personal computer PC and a set top 
box SB for receiving a broadcast are connected through 
the serial bus B to each other with the resp^ve appa- 



ratuses as the nodes and that informal on are transmit- 
ted. Actually, it ts assumaJ that a video data is sent by 
the digital video camera DVC to the serial bus B. a pre- 
determined control command is sent by the vkieo tape 
recofder VT to the serial bus B, a control comnnand for 
controlling another apparatus is similariy sent by the 
personal computer PC to the serial bus B. and a picture 
data (an MPEG data compressed in accordance with an 
MPEG (Moving Picture Expert Group) standard) 
included in a received broadcast wave is sent by the set 
top box SB to the serial bus B, respectively. 
[0081] In this case, as the manner of transmitting 
the variois information sent on the serial bus B, as 
shown in FIG.2B. the information from each node is 
transmitted while each occupies the serial bus B in a 
time sharing way. Then, each information is inserted 
into an isochronous cyde IC that is a synchronois unit 
on the serial bus B having a length of 125 }i sec, aiKl it 
Is transmitted. 

[0062] A data configuration within the ^ochronous 
cycle IC wiD be described below with reference to 
FlGs.3 and 4. 

[0063] As shown in FIG.3. tiie isochronous cycle IC 
is provided with: a cyde start pad<et CSP which is 
always inserted in a lead of the isochronous cyde IC in 
order to match standard times of all the nodes with each 
other; an isochronous transmission area ICT which is 
composed of by Isochronous packets IP con^esponding 
to a plurality of channels and further constituted such 
that information synchronous with eadi other are 
included In the respective isochronous packets IP; and 
an asynchronous transmission area ACT in which asyn- 
chronous information is included (for example, various 
control information, correspondence information con^e- 
sponding to the various control information and the like). 
[0064] A sub-action gap SG serving as a time g^ 
indicative of an end of one isochronous transmission 
area ICT or an end of one asynchronous transmission 
area ACT is ins&ted in a final tail of each isochrcmous 
transmission area ICT and a final taB of the asynchro- 
nous transmission area ACT. Moreover, an isochronous 
gap IG serving as a time gap indicating an end of each 
packet is inserted between the respective isochronous 
packets IP and between tiie cyde start packet CSP arKJ 
the isochronous packet IP at the lead. At tiiis time, a 
length of the sub-action gap SG is set to t>e longer than 
that of the isochronous gap IG. 
[0065] One isochronous packet IP is composed of 
an IP {Isochronous Packet) header IPH induding infcM-- 
mation indicative of a data amount in each isochronous 
packet IP and information indicative of a channel of 
transmitting information in ^ch isochronous packet IP, 
a later-d^cn*bed CIP header CIPH and a data area DF 
including actual video information or audio information. 
Here, for example, in a case of the audio intonnation. a 
plurality of data bk)cks are Induded in the data area DF. 
with a data corresponding to one samf^e as one data 
block. 
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[0066] On the other hand, as shown in FIG.4, tfie 
CIP header CIPH is at least composed of: a nale iden- 
tifier (Source ID) SD for identifying a node which sends 
an isochronous packet (P including the CIP header 
CIPH; a data block number DBS for indk:ating the 
number of data blodcs included in the data area OF; an 
order information (Data Blod^ Counter) DBC which is 
continuously given to a data in a plurality of data areas 
DP transmitted from one node tn the transmitted <»iier; 
a data identifier (Format ID) FMT indicative of a type of 
a data included in the data area DP; a relatbn informa- 
tion (Format Dependent Reld) PDF which is the data In 
relation to the type of the data indicated by the data 
identifier FMT (for example, if the data identifier FMT 
indicates an audio data, a sampling frequency thereof); 
and a process time information SYT which Implies a 
time when a corresponding process Is started after a 
data included in the data area DP is received by a node 
receiving the data. 

[0067] The actial manner of transmitting each data 
will be described below with reference to FIQ.5. 
[0068] FIQ.5 descra^es a case of a transmission 
manner referred to as a so-call^ non-blocking trans- 
mission among the transmission manners standardized 
in the serial bus standard. 

[0069] In FIQ.5, an SYT interval Implies an interval 
at which the process time information SYT Is added to a 
transmission data to be transmitted in a transmitting 
node (a transmission data to be included in the data 
area DF). 

[0070] As shown in FIQ.5, when a transmission 
data to be transmitted in a certain transmitting node is 
generated, the process time information SYT is firstly 
given to a transmission data for each predetermined 
interval (an interval between a time T2 and a time T1, In 
FIG.5), among the generated transmission data. 
[0071] Then, the generated transmission data is 
sent out onto the serial bus B (refer to FIG.2B). At this 
time, an order information DBC and a process time 
information SYT having continuous numbers as exem- 
plified in FIG.5 are added to the CIP header CIPH. 
[0072] Next, when the receiving node receives the 
isochronous cycle tC in this status, the receiving node 
disassembles the isochronous cyde IC and takes out 
the transmission data, and further starts a process cor- 
responding to each received transmission data at a time 
(indicated by "Rr. "Ra" or the like in FIG.5) described in 
the process time information SYT 
[0073] In this case, a difference between a time (for 
example, the time T1) when the process time tnfornna- 
tton SYT is given to the transmission data to which each 
index is added in the transrrtitting node and a time (the 
time R1. in this case) described In the corresponding 
process time information SYT con-esponds to a trans- 
mission delay on the serial bus 6. 
[0074] Next, a process In each node In a case of an 
occurrence of a bus reset will be typically described 
below with reference to FIG.6. 



[0075] FIG.6 shows a status of one node before 
ard after the bus reset and a transmission status of a 
data with regard to the node. A PCR (Plug Control Reg- 
ister) status in FIG.6 is a status of a register mounts for 

5 each node, and it shows a status of a register in v^ich a 
status of an information transmission of the node Is 
described (actually, a presently-used channel and a 
transmission occipation period). 
[0076] At first before tfie bus reset, the PCR status 

10 represents a status of an infonTiatk>n transmission in a 
node at that time, and data is normally transmitted (In 
FIG.6. before the bus reset, a data flow and the PCR 
status are both set to be "Active*^ 
[0077] If the bus reset occurs and then a node 

IS detecting this occurrence transmits a bus reset signal to 
all the other nodes, the above-mentioned processes (1) 
to (5) are executed so that the IRM node as a managing 
unit and the like are established. 
[0078] Next, a node which transmits data before the 

20 bus reset continues to transmit the data by using the 
same transmission occupation period and the same use 
channel as those befbre tiie bus reset, for one second 
after the IRM node is established and an identification 
nund}er of each node is given (this one second is 

25 referred to as an isochronous resource delay period) (in 
FIG.6. the data flow is "Active"). Then, the transmitting 
node, wfiile keeping the PCR status at a waiting status 
during tiiis period (in FIG.6, the PCR status is "Readyl, 
simultaneously inquires of the IRM node if tiie transmis- 

30 sion occupation period and the use channel befbre ttie 
bus reset can be used in successively. 
[0079] If the use channel before the bus reset is not 
^11 used upon the inquiry of the IRM node and furtiier 
tiie transmission occupation period can be reserved. 

35 the transmitting node continues to transmit tiie data by 
using the information transmission status before the bus 
reset as it is, after an elapse of one second after the bus 
reset (in FIQ.6. a case that the data flow becomes 
"Active" after tiie elapse of one second after tiie bus 

40 reset). On the other hand. H tiie use channel befbre tiie 
bus reset is already used or if tiie transmission occupa- 
tion period cannot be reserved, tiie transmitting node 
stops the data transmission after tiie elapse of one sec- 
ond after the bus reset (In FIQ.6. this corresponds to a 

45 case tiiat tiie data flow becomes "off" after tiie elapse of 
one second after tiie bus reset). 
[0080] As mentioned above, after the elapse of one 
second after tiie bus reset, tiie node, which can reserve 
tiie use channel before the bus reset and can reserve 

50 the transmission occupation period before the bus 
reset, normally resumes tiie transnnssion of informa- 
tion. A node other than that node transientiy stops a 
transmission of information, and then inquires of tiie 
IRM node a transmission occupation period and a chan- 

55 nel, which are described and presently used, for each 
constant time, and again starts tiie transmission of infbr- 
mation if a channel desired by the node is empty and 
furtiier a transmission occupation period can be 
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reserved, 

(II) Embodiments 

[0081] ErrtJocfiments of the present invention car- s 
ried out in accordance wHh the ak)ove-mentioned serai 
bus standard will be descrO^ed below with reference to 
FIG5.7to13. 

[0082] FIG.7 is a blod< dia^am showing a s<^e- 
matic configuration of a node in the ©ntxxfiment. FIG.8 to 
is a block dagram showing a detailed configuration of a 
packet trar^mitting unit RG.9 is a block diagram show- 
ing a detailed configuration of a packet receiving urat 
FIG.1 0 is a block diagram showing a detailed configura- 
tion of a packet receiving circuit FlGsA 1 A and 11 B are is 
flowcharts showing processes at a time of a data trans- 
mission after a bus reset. FIG. 12 is a flowchart showing 
processes in a transmission judging circuit at the time of 
the data transmission after the bus reset Fiai3 is a 
flowchart showing processes In the packet receiving 20 
unit at a time of a data reception after the bus reset. 
[0083] In the present Invention, an operation of 
transmitting/ireceiving a data between respective nodes 
is firstly started after the executions of the fbflowing var- 
ious judgments after an occurrerrce of a bus reset dif- 2s 
ferently from the case in FIG. 6 (in which the operation 
of transmitting/receiving the data between the respec- 
tive nodes is started irmiediately after the bus reset). 
[0084] At first, a configuration of a node according 
to the present invention is described with reference to 30 
FIQs.7to10. 

[0085] In the configuration of the node described 
below, only a porton is described which has a relation 
with an information transmission according to the 
present invention, in the above-mentkmed various elec- 3S 
trical product& For example, a CD player CP senring as 
a node has a configuration as the CD player CP itself (a 
configuratkMi to mainly reproduce Information) in addi- 
tbn to a configuration described betow. 
[0086] At first, the whole configuration of the node 40 
according to the present invention is descrft>ed wnth ref- 
erence to FIQ.7. 

[0087] As shown in FIG.7, a node N in the embodi- 
ment is provided with a controller 1 semng as an initial- 
ization detecting device, a pactet transmitting unit 2. a 45 
transmission judging drcuit 3 serving as a transmission 
controlling device, an occupied period judging circuit 4 
serving as an occupied period judging device, an occu- 
pied period measuring circuit 5 serving as an occupied 
period detecting device, a packet receiving unit 6 serv- so 
ing as an obtaining device, and a channel judging drcuit 
7 serving as a chann^ judging device. 
[0068] Next, the operatk>ns will be descnbed below. 
[0089] As a premise, the controller 1 monitors a 
transmission occupation period occupied on the serial ss 
bus B by a later^jescribed transmission data Str' trans- 
mitted by the node N. during a normal information trans- 
mission before an (xxsurrerm of the bus reset, and 



stores therein that value while sequentially updating tt. 
[0090] Then, rf the packet receivir^ unit 6 is located 
within the node N as a receiving node, the packet 
receiving unit 6 receives a reception data Srv* from the 
serial bus B, in accordance with the conventional serial 
bus standard, and then transmits it to a reception data 
processor (not shown). Also. If the bus reset occurs, the 
padiet receiving unit 6 executes a later-desCTib^ 
receiving process according to the present invention in 
one second immediately after the occurrenoe. and 
reads in the data whidi is sent out from any other nodes 
and transnr^ed on the serial bum B in one second 
immediately after the occurrence of the tnjs reset, as a 
reception data Srv (hereafter, this data is referr^ to as 
a post-initialization reception data Srv), and then 
extracts a channel data Sch indicative of a channel used 
the post-initiafizatbn reception data Srv (actu^ly, 
one Isochronous packet IP induded in the data sent out 
immediately after the occun-ence of the bus reset), and 
outputs it to the diannel judging drcuit 7. 
[0091 ] In parallel with this, the packet receiving unit 
6 extracts tiie cycle start packet CSP from the post-ini- 
tialization reception data Srv, and generates a start 
pad«t signal Scsp for IrKBcating a timing when the cycle 
start packet CSP is detected, and then outputs it to tiie 
occupied period measuring drcuit 5 and the channel 
judging circuit 7. The packet receiving unit 6 also 
extracts a body of the data to be received from the post- 
initelization reception data Sn^, and outputs it as an 
input data Srd to a process^ of the node N which is not 
shown (for example, a record processor for recording an 
audio Information inputted as the input data Sid, if ttie 
node N is a player MP). 

0)002] Accordingly, when the occupied period 
measuring drcuit 5 receives an allowance signal Sto of 
allowing the data to be transmitted from the controller 1 
to the serial bus B, the occupied period measuring cir- 
cuit 5 measures a trarsmission occt^jation period in the 
received post-initialization reception data Srv from the 
input timing of the start packet signal Scsp. in accord- 
ance with a system clock Sck p.a. a system clock serv- 
ing as a standard for an operatfon of each member 
included in the node N) inputted from external portion, 
and then generates a measurement data Set including 
the measured result, and further outputs it to the occu- 
pied period judging drcuit 4. 

[0093] Next when an occupied period data Sbw 
indicative of a transmission occupation period of a self- 
data before tiie bus reset which the controller 1 monitors 
and stores is transmitted from the controfler 1 , the occu- 
pied period judging drcuit 4 jixiges in accordance with 
the occupied period data Sbw and the measurement 
data Set whether or not it is possible to reserve tfie 
transmission occupation period to successively transmit 
the data before the bus reset to the serial bus B after tiie 
bus reset, and tiien gaierates an occupied period judg- 
ment signal Seb, and further outfits It to the transmis- 
sion judging drcuit 3. 
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[0094] On the other hand, in parallel with the above- 
nfientioned operatiore. the channel judging circuit 7 
conpares the channel data Sch with a channel use data 
Schp indk»t{ve of the channel used for the data >i^\ch is 
transmitted by H before the bus reset and ou^utted by 
the controller 1 . at a timir^ when the start packet signal 
Scsp is inputted, and thereby judges whether or not the 
channel i^ed for the data before the txis reset can be 
again used on the serial bus B after the bus reset, and 
then generates a channel judgment signed Sec. and out- 
puts it to the transmission judging circuit 3. 
[0095] Accordingly, the transmission jiKiging circuit 
3 determine that the data can be transmitted to the 
serial bus B as the node N in one second after the bus 
reset, only If the transmission occupation period can be 
reserved to successively transmit the data before the 
bus reset to the serial bus B after the bus reset and fur- 
ther the channel used for the data before the bus reset 
can be again used on the serial bus B after the bus 
reset, in accordance with the occupied period judgment 
signal Seb and the channel judgment signal Sec. and 
then outputs a transmission enable signal Ste to the 
packet transmitting unit 2. 

[0096] Then, the packet transmitting unit 2 carries 
out the process of a later-described insertion of the 
process time information SYT with respect to an output 
data Sd (e.g.. an output data Sd including an audio 
information reproduced by the MD player MP or the like 
if a node N is an MD player MP) which is conposed of 
the other members of a node N and to be outputted from 
the node N. and then generates the above-mentioned 
isochronous packet IP. The packet transmitting unit 2 
starts to transmit it as a post-initialization transmission 
data Str onto the serial bus B, only when receiving the 
transmission enable signal Ste from the transmlssfon 
judging circuit 3. 

[0097] Then, if the node N is the transmitting node 
at the time of the normal information transmission 
before the bus reset, the packet transmitting unit 2 car- 
ries out the process of inserting the process time Infor- 
mation SYT with respect to the output data Sd, the 
process of generating the isochronous packet IP etc., in 
accordance with the conventional serial bus standard, 
and also carries out an (H)eration of transmitting it as the 
above-mentioned transmission data Str* (i.a. the trans- 
mission data Str* corresponding to the rec^tion data 
Srv' received by the packet receiving unit 6) onto the 
serial bus B. 

[0098] In parallel with these operations, when the 
controller 1 receives a bus reset signal Sbr indicative of 
an occunrence of a bus reset from the serial bus B, the 
controller 1 oontrols the above-mentioned members so 
as to start the above-mentioned operations, and further 
outputs the occupied period data ^w and the channel 
use data Schp sequentiaOy stored before the bus reset. 
[0099] Also, the controller 1 performs a predeter- 
mined adjustment on the IRM node, when the transmis- 
sion enable signal Ste is outputted from the 



transmission judging drcuit 3. 
[01 00] When a bus reset occurs since the serial bus 
B is newly connected to the node N containing ^e con- 
troller 1 or since the serial t^s B connected to the node 
5 N until that time is opened, the controller 1 transmits the 
bus reset signal Sbr for reporting the occun-ence of the 
bus reset to ail the other nodes N included in a tree sys- 
tem containing the node N. 

[0101] Next the detaOed conftefuration and the 

10 operations of the packet transmitting unit 2 within the 
node N will be described bdow with reference to FIG.8. 
[0102] As shown in FIG.8, the packet transmitting 
unit 2 is provided with a cycle timer 2a. a time informa- 
tion generating unit 2b, a buffer 2c. a multiplexer 2d and 

IS an output unit 2e. 

[01 03] The operations will be described below. 
[01 04] At first, the cycle timer 2a generates a gener- 
ation standard clock signal Ssck serving as a standard 
when the process time information SYT to be Included 

so in tine isochronous packet IP is generated, in accord- 
ance with two standard clock signals Sckl (which has a 
period of 24.576 MHz) and Sck2 (which has a period of 
8 kHz conesponding to a length (125 \i sec) of an iso- 
chronous cycle IC) which are predetermined in ttie 

25 serial bus standard, and then outfits it to the time infor- 
mation generating unit 2b. 

[0105] Then, in accordance with an interval signal 
Sit indicative of the SYT interval inputt«i from the exter- 
nal portion, the time information generating unit 2b gen- 

30 erates the process time information SYT each time the 
pulses in the number of pulses indicated by the interval 
signal Sit are inputted, vnth regard to the pulse in the 
generation standard dock signal Ssck, and then ou^uts 
a conesponding time information signal Ssy to the mul- 

3S tiplexer 2d. 

[0106] On tiie other hand, the output data Sd to be 
outputted from the node N is transiently accumulated in 
the buffer 2c and then outputted from the buffer 2c to 
the multq^lexer 2d while having a ccMisistency of a timing 

40 with the time information signal Ssy. 

[0107] Then, the multiplexer 2d inserts the process 
time information SYT included in tfie time information 
signal Ssy into the output data Sd. and also inserts the 
information constituting tiie other IP header IPH and the 

45 CIP header CIPH. and tiien generates the post-initiali- 
zation transmission data Str including the isochronous 
cycle IC, and further outputs it to the output unit 2e. 
[0108] Accordingly, tiie output unit 2e outputs tiie 
post-initialization transmission data Str onto the s^iai 

so bus B only when receiving the transmission enable sig- 
nal Ste from the transm^ion judging circuit 3 (i.e., only 
when it is judged that the post-initialization transmission 
data Str can be transmitted in one second after the bus 
reset). 

ss [0109] In addition, tiie packet transmitting unit 2 
Inserts the process time information SYT. tiie IP header 
IPH and the CIP header CIPH into the output data Sd at 
a time of tiie normal information ti^nsmission in which 
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the bus reset does not occur, and then generates the 
transmission data Str* including the isochronous cyde 
IC, and further transmits H onto the serial bus B. 
[0110] Next, the detailed configutation and the 
operations of the packet receh^ng unit 6 wHhin the node s 
N wil) be described below with reference to FiGLS. 
[01 1 1 ] As shown in F1G.9. the packet receiving unit 
6 is provided with a controller 6a, a DBC calculating cir- 
cuit 6b. a DBC judging circuit 6c serving as a continuity 
detecting device, a packet receiving cncuit 6d and a lo 
packet selecting circuit 6e serving as a reception con- 
trolling device. 

[01 1 2] The operations will be described below. 
[01 1 3] At first, as a premise, the controller 6a moni- 
tors the value of the order information DBC (refer to is 
FIG.5) In the reception data Srv* received by the node N 
and the number of data blocks in the isochronous 
packet IP included in eaich isochronous transmission 
area IGT in the reckon data Srv' (i.e. the value of the 
data block nunt>er DBS in the CIP header CIPH). dur- 20 
ing the normal information transmission before the 
occurrence of the bus reset, and stores the respective 
values separately while sequentially i^ating them. 
[01 14J Moreover, when the controller 1 receives the 
bus reset signal Sbr from tiie serial bus B, the controller 25 
6a recognizes the occurrence of the bus reset through 
the controller 1. and then r^rts the occurrence U> the 
packet receiving circuit 6d. 

[0115] Then, when a bus res^ occurs, the packet 
feceiving circuit 6d reads the post-initialization recep- 30 
lion data Srv inputted after the twjs reset, and then 
extracts the order information DBC in the isochronous 
packet IP included In the read post-initialization recep- 
tion data Srv from it. and further outputs H as an order 
information data Sdbc to the DBC judging circuit 6c and 35 
also outputs the received post-initiafization reception 
data Srv as it is to the packet sheeting circuit 6e. 
[0116] Moreover, the packet receiving circuit 6d 
extracts the cycle start packet CSP from the read post- 
Initialization reception data Srv, and generates the start 40 
packet signal Scsp indicative of a timing of tiie extracted 
cyde start packet CSR and tiien outputs it to the occu- 
pied period measuring circuit 5 and the channel judging 
drcuit 7. The packet receiving circuit 6d also detects the 
channel used by each isochrcmous packet IP within the 45 
isochronous transmission area ICT Induded In the read 
post-initialization reception data Srv. and then gener- 
ates tfie channel data Sch. and furtfier outputs it to the 
channel judging circuit 7. 

[0117] In parallel witii tiiis. the controller 6a outputs so 
the value of the o(6er information DBC inmediately 
before the occurrence of the bus reset among tiie 
number of the data blocks in tfie isodvonous packet IP 
and the values of the order information DBC which the 
controller 6a stores while updating until that time, after ss 
the occun-ence of the bus reset as an order inlbrmatlon 
data Sdbb to the DBC calculating circuit 6b. and also 
outputs the number of data blocks wittiin the iso- 



drronous pad<et IP immediately before the occurrence 
of tiie bus r^et as a data t^od< number data Sndb to 
tiie DBC calailating drcuit 6b. 
[0118] Then, the DBG calculating circuit 6b in 
accordance with the order information data Sdbb and 
tiie data l^lock number data Sndb. g&ierates an 
(expeded) order information DBC kJentical to an order 
infonmation DBC in an isochronous packet IP induded 
in an isochronous transmls^on area ICT which is sup- 
posed to have been received in suocessbn at the same 
timing as that immediately after the occun-ence of tiie 
bus reset when assuming that the bus reset does not 
occur, by a later-described process, and tiien outputs 
an expected order data Sedb including tiie same order 
bifomnatioh DBC to the DBC judging circuit 6c. 
[01 1 9] Accordingly, the DBC judging drcuit 6c com- 
pares tiie order information DBC Indicated by tiie 
expeded order data Secto with the OTd& information 
DBC within tiie isochronous packet IP included in tiie 
post-initialization reception data Srv included in tiie 
order infomiation data Sdbc. Then, only if both of them 
coinddes with each otiier. tiie DBC judging drcuit 6c 
determines tiiat it receives the reception data from the 
same node before and after tiie bus reset and tiiereby 
generates a reception allowance signal Sebl. and fur- 
tiier outputs it to tiie packet selecting drcuit 6a 
[01 20] Then, tiie packet selecting circuit 6e outputs 
tiie post-initialization reception data Srv inputted from 
tiie pad<et receiving circuit 6d to a processor (not 
shown) so as to demodulate the post-initialization 
reception data Srv only when receiving tiie reception 
alkswance signal Sebl. 

P1211 Next the detailed configuration and tiie 
operations of the packet receiving circuit 6d will be 
descrS)ed below wnth reference to FIG. 10. 
[01 22] As shown in FIG. 1 0, the packet receiving dr- 
cuit 6d is provided witii a cycle timer 10, a comparator 
1 1, a PLL (Phase Locked Loop) drcuit 12. a receiving 
buffer 13. a time infornnation extracting unit 14, a recep- 
tion selecting unit 15 and an extracting unit 16. 
[01 23] The operations will be described below. 
(01 24] At first, the cycle timer 10 generates a recep- 
tion standard clock signal Sscr serving as a standard to 
carry out tiie receiving process in tiie packet receiving 
drcuit 6d. in accordance witii tiie two standard clock 
signals Sckl (which has tiie period of 24.576 MHz) and 
Sck2 (which has tiie period of 8 kHz conresponding to 
tiie lengtti (125 ^ sec) of the isochronous cyde IC) 
whtoh are predetermined in tiie serial bus standard, 
similarly to the cyde time 2a. and ttien outputs it to tiie 
comparator 11. 

[0125] In parallel witii tills, the receiving buffer 13 
transientiy stores therein the read post-initialization 
reception data Srv. and tiien outputs it to tiie reception 
selecting unit 15 at a predetermined timing. 
[0126] Then, ttie extracting unit 16 extracts tiie 
cyde start packet CSP and the order information DBC 
wittiin tiie isochronous packet IP from tiie post-initializa- 
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tion reception data Srv. and also detects the channel 
used by each Istx^ronous packet IP within the iso- 
chronous transmission area ICT. and then generates 
the order information data Sdbc, the start packet signal 
Scsp and the channel data Sch, and further outputs 5 
them to the DBC judging circuit 6c. the occupied period 
measuring circuit 5 and the channel judging ciroiit 7, 
respectively. 

[0127] In parallel with this, the time information 
extracting unit 14 extracts the process time information 10 
SYT from the isochronous cycle IC included in the post- 
initialization reception data Srv. and then outputs it as 
the time information signal Ssy to the comparator 1 1 . 
[0128] Accordingly, the comparator 1 1 compare a 
value of the process time information SYT included In is 
the time Information signal Ssy with the reception stand- 
ard clock signal Sscr, and then generates a comparison 
signal Scm which becomes at "HIGH if a time clocks 
by using the reception standard clock signal Sscr coin- 
cides with a lime indicated by the process time Informa- 20 
tion SYT, and then outputs it to the PLL circuit 12. 
[0129] Then, the PLL circuit 12 generates a syn- 
chronization signal Spl 1 syndironous with the compar- 
ison signal Scm. and outputs it to the reception 
selecting unit 15. 25 
[0130] Accordingly, at a time indicated by the syn- 
chronization signal Spl 1 . the reception selecting unit 15 
outputs the post-initialization reception data Srv having 
a con-esponding process time information SYT as it is to 
the packet selecting circuit 6e. 30 
[01 31 ] The packet receiving circuit 6d always com- 
pares the value of the process time Infornnation SYT 
with the rec^tion standard clock signal Sscr during the 
normal information transmission in which the bus reset 
does not occur, and outputs a reception data Srv* hav- 
ing a corresponding process time information SYT to a 
processor (not shown), when a time clocked by the 
reception standard clock signal Sscr coinckles with a 
time indicated by the process time infm'mation SYT. 

(Ill) Information Transmitting Operation according to 
Invention 

[0132] An information transmitting process accord- 
ing to the emt>odiment in the node N having the above- 
mentioned configuration will be d^cribed below in fur- 
ther detail with reference to FIGs.1 1 A to 1 3. 
[01 33] FIGs. 1 1 A. 1 1 B and 1 2 are flowcharts show- 
ing the processes at a time of transmitting tiie post-ini- 
tiatization transmission data Str according to the 
emtKXIiment (at a time of a transmission during a period 
within one second after the bus reset). FIG. 1 3 Is a flow- 
chart showing the processes at a time of receiving the 
post-initialization reception data Srv according to the 
embodiment (at a time of a rec^tion in a period within 
one second after the bus reset). 
[01 34] At first, the operation of the channel judging 
circuit 7 at the time of transmitting the post-initiatization 



transmission data Str Is described with reference to 
FiailA. 

[0135] At the time of transmitting the post-initializa- 
tion transmission data Str. the channel judging circuit 7 
firstiy inquires whether or not the controller 1 receives 
the bus reset signal Sbr from the serial bus B (Step S1 ). 
If the controller 1 does not receive (Step Si: N), the 
diannel judging circuit 7 generates a channel judgment 
^gnal Sec indicating that a channel used by a transmis- 
sion data Str* until that time can be used, in order to con- 
tinue to carry out the normal information transmission, 
and then outputs it to the transmis^on judging drcuit 3 
(StepSS). 

[0136] On the other hand, if the controller 1 
receives the bi^ reset signal Sbr in the judgment at the 
step SI (Step SI: Y), the channel judging circuit 7 
judges whether or r^ a start packet signal Scsp is 
inputted from the packet receiving drcuit 6 (Step S2). If 
it is not irputted (St^ S2: N), the channel judging circuit 
7 waits for the input. If It is inputted (Step S2: Y), the 
channel judging drcuit 7 detects the channel used by 
the post-initiatization reception data Sn/, In accordance 
with the channel data Sch from the pad<6t receiving dr- 
cuit 6 (Step S3). 

[01 37] Next, the channel judging circuit 7 compares 
the detected channel with the channel used before the 
bus reset indicated by the channel use data Schp. and 
then judges whether or not the channel used before the 
bus reset is presently used (i.e., used immediately after 
the bus reset) (Step S4). If the channel used before the 
bus reset is already used (Step S4 : N). the channel 
judging drcuit 7 generates a channel judgment signal 
Sec indicating that the channel cannot be used after the 
knjs reset, and then outputs it to the transmission judg- 
ing circuit 3 (Step S6). 

[0138] On the other hand. If the channel used 
before the bus reset Is not presently used in the judg- 
ment at the step S4 (Step S4: Y), the channel judging 
drcuit 7 generates a channel judgment signal Sec indi- 
cating that the channel can be used even after the bus 
reset, and then outputs it to the transmission judging cir- 
cuit 3 (Step S5). 

[0139] Here, this process may be designed as fol- 
lowing. That is. if it is judged at the step 86 that the 
diannel used before the bus reset cannot be used after 
the bus reset, the channel judging drcuit 7 judges 
whether or not the start packet signal Scsp Is again 
inputted from the packet receiving circuit 6 after that 
(Step S2). This is because there may be a possibility 
that a channel desired to be used becomes available 
during one isochronous cycle IC. and thereby the proc- 
ess at the step S2 is again carried out in order to juc^e 
this possibility. 

[0140] The operations of the occupied period meas- 
uring drcuit 5 and the occupied period judging circuit 4 
at the time of transmitdng the post-initialization trans- 
mission data Str will be collectively described below 
with reference to FIG.1 IB. 
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[0141 i At the time of transmitting the post-inrtializa- 
tton transmission data Str. the ocajpied period measur- 
ing circuit 5 and the occupied period judging drcuit 4 
firstly inquire whether or not the controller 1 receives the 
bus reset signal Sbr from the serial txis B (Step S10), 5 
amilarly to the step Si. \f the controller 1 does not 
receive (Step S10: N). the occupied period judging dr- 
cuit 4 generate an occupied period judgment signaJ Seb 
indicating that a transmission occi^satton period occu- 
pied a transmission data Str' until that time can be ro 
used In succession, in order to continue to canry out the 
normal information transmission, and then outputs It to 
the transmission judging drcuit 3 (St^ 815). 
10142] On the other hand, iff the controller 1 
receives the bus reset signal Sbr In the judgment at the is 
step S10 (Step SIC: Y). it is judged whether or not the 
start packet signal Sosp Is Inputted from the packet 
receiving circuit 6 (Step S1 1). similarly to the step S2. If 
it is not inputted (Step S1 1 : N). it waits for the Input. If it 
Is inputted (St^ S11: Y), a transm^ion occupation 20 
period in the post-initialization reception data Srv is 
measured wHh an Input timing of the start packet signal 
Scsp as a start timing, in accordance with an allowance 
signal Stofrom tiie controller 1 (Step SI 2). 
[0143] Actually as for the measurement of the 25 
transmission occupation period at the step S12, for 
exanple, the transmission occupation period is meas- 
ured by respectively detecting the respective iso- 
chronous g^ IG (refer to FIQ.3) in the post- 
initialization reception data Srv. and then counting the 30 
number of pulses in the system clock Sck inputted 
between a time point when one Isochronous gap IQ is 
detected and a tmne pdnt when a next isochronous gap 
IG is detected, and further adding the counted results 
with regard to ail the isochronous packets IP within one 3s 
isochronous transmission area ICT. At this time, a fact 
that the transmission of the isochronous packet IP is 
ended in one isochronous cycle IC Is recognized by the 
detection of the above-mentk>ned sul>action gap SQ. 
[0144] If the transmission oco^tion period is 40 
determined (Step SI 2). the occupied period judging dr- 
cuit 4 judges whether or not a result, in which a trans- 
mission occupation period to be occupied on the serial 
bus B when the post-initialization transmission data Str 
Is transnritted (this is a transmission occupation period 45 
occupied before tiie bus reset and Is inputted from the 
controller 1 as the occupied period cteta Sbw) Is sub- 
tracted from 100 n sec as an upper limit value In the 
transmission occi¥>ation periods of all the isochronous 
packets IP in one isochronous cyde IC. is longer than so 
the transmission occupation period recognized at the 
step S12 (Step S1 3). If it is not longer (Step S13: N). the 
occupied period judging circuit 4 generates an occupied 
period judgment signal Seb indicating that a transmis- 
sion occupation period for the post-inltlallzation trans- ss 
ntission data Str to be tranmitted after the bus reset 
cannot be reserve, and tiien outputs it to the transmis- 
sion judging drcuit 3 (Step Si 6). 



[0145] Also similariy to the case of FIG. 11 A, this 
process may be design^ as following. That is. if it is 
judged at the step Si 6 that the transmission occupation 
period for the post-Initialization transmission data Str to 
be transmitted after the knjs reset cannot be reserved, 
the occupied period judging drcuit 4 judges whether or 
not tiie start |^u:ket signal Scsp is again inputted from 
the packet receiving circuit 6 after that (Step S2). This is 
because there niay be a possibility tiiat a transn^sslon 
occupation period desired to be i^ed during one iso- 
chronous cyde 10 becomes available, and ther^y tiie 
process at the step 82 is again earned out in order to 
judge the possibility. 

[0146] On tiie ottier hand, if it is judged In the judg- 
ment at the step S13 tiiat tiie result in which tiie trans- 
mission occupation period to be occupied on tiie serial 
bus B when tiie post-initialization transmission data Str 
Is trar^n^ed is sid^tracted from 100 ^ sec Is longer 
tiian tite transmission occupation period recognized at 
the step S12 (Step 813: Y). tiie occupied period judging 
drcuit 4 generates an occupied period judgment signal 
Seb Indicating that the transmission occupation period 
for the post-initialization transmission data Str to be 
transmitted after the bus reset can be reserved, and 
ttien outputs it to the transmission Judging drcuit 3 (Step 
S1Q. 

[0147] Next, tiie operations of the transmissbn 
judging circuit 3 at the time of transmitting the post-ini- 
tialization transmission data Str will be described below 
witti reference to FIG. 12. 

[0148] When tiie channel judgment signal Sec is 
transmitted by tiie channel judging circuit 7 and further 
tiie occupied period judgment signal Seb is transmitted 
by tiie oocupi^ period judging circuit 4, the ti-ar^mis- 
sion judging drcuit 3 judges, in accordance witii tiie 
occupied period judgment signal Seb and tiie channel 
judgment signal Sec, whether or not the transmissbn 
occupation period for tiie post-initialization transmission 
data Str to be transmitted after tiie bus reset can be 
reserved and further the channel used before tiie bus 
reset can be used even after the bus reset (Step 820). 
If botii of tiiem are possible (Step 820 : Y). tfie transmis- 
sion judging drcuit 3 outputs a transmission enable sig- 
nal Ste Indicative of the transnusslon of the post- 
initial'ization transmission data Str to the packet trans- 
mitting unit2(St^S21). 

[0149] After tiiat. a predetermined adjustment proc- 
ess is peribrmed on an IRM node (for example, an oper- 
ation of rewriting the IRM node is performed) to then 
start tiie actual transmission of Uie postHnltiallzation 
transmission data Str. 

[01 50] On the other hand, If tiie transmission occu- 
pation period for the post-tnltiaiization transmission data 
Str to be transmitted after the bus reset cannot be 
resented, or if tiie channel used before the bus reset 
cannot be used after the bus reset (Step S20, N), tiie 
transmission judging circuit 3 outputs a transmisston 
enable signal Ste indicative of a prc^ibition of tiie trans- 
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mission oi the post-initialization transmission data Strto 
the pad<et transmitting unit 2 (Step S22)., 
[0151] Axxxxcfingly, the post-initialization transnts- 
sion data Str is transmitted onto tiie serial bus B, only if 
the transmission occupation period for the post-fnitiali- 
zation transmission data Str to be transmitted in one 
second after the bus r^et can be reserv«J and further 
the channel us^ before the bus reset can be used even 
after the bus reset. 

[0152] In addition, an operation at the step SI 3 
shown in FIG. 11 B may be designed as follows. That is. 
if me result in which the transmission occupation peri(xi 
to be occupied on the serial bus B when the post-initial- 
ization transmission data Str Is transmitted is subtracted 
from 1 00 ^ sec is longer than the transnrvssion occupa- 
tion period recognized at the step SI 2 (Step 813: Y). 
the operation of transmitting frie p<^-initialization trans- 
mission data Str onto the serial bus B is instantly 
started, and a process of writing and recording the 
trarmisslon occupation period and the use channel 
conesponding to the post-initialization transmission 
data Str is performed on the IRM node (not shown) at 
the same time. 

[01531 Also, the operation at the step S13 nrny be 
designed as follows. That is. if the result in which the 
transmission occtq>ation period recognized at the step 
SI 2 is subtracted from 100 ^ sec is longer than the 
transmission occupation period to be occupied on the 
serial bus B when the po^-lrritiaiization transmission 
data Str is transmitted, the operation of transmitting tiie 
post-lnitiailzatlon transmission data Str onto the serial 
bus B Is Instantly started. 

[01 54] Next, the operations of the packet receiving 
unit 6 at a time of receiving the post-initialization recep- 
tion data Srv will be descrbed below with reference to 
FIG.13. 

[0155] The packet receiving unit 6, when receiving 
the post-initialization reception data Srv, firstly inquires 
of the controller 6a whether or not it receives the bus 
reset signal Sbr from the serial bis B (Step S25). If the 
controller 6a does not receive it (Step S25: N), the 
packet receiving unit 6 executes the process of receiv- 
ing the reception data Srv* in order to continue the nor- 
mal information transnilsslon (Step S28). 
[01 56] On tiie other hand, if it is judged In the judg- 
ment at the step S25 that the controller 1 receives the 
bus reset signal Sbr (Step S25: Y), the DEC calculating 
circuit 6b adds the data block number in the iso- 
chronous pack^ IP Immediately before the occurrence 
of the bus reset included in the data t^ock number data 
Snbb onto the order information DEC inmedlately 
before the occurence of the bus reset included in the 
order information data Sdbb. in accordance with the 
data block number data Sndb and the order information 
data Sdbb from the controller 6a. Then, the DBC calcu- 
lating drcuit 6b generates an order information DBC 
identical to an order information DBC in the isochronous 
packet IP (CIP header CIPH) included in the iso- 



dtronous trar^mission area ICT. wHdi supposa^ to 
have been r^eiv«J in succession at the same timing as 
that immediately after the occun-ence of the bus reset 
when assuming that the bus reset do^ not occur, and 
5 then outputs an e3q>ected order data Sedb including tiie 
same order information DBC to the DBC judging circuit 
6c(StepS26). 

[0157] Next, the DBC judging circuit 6c compares 
the order information DBC indicated by the expected 

10 order data Sedb with the order information DBC within 
the CIP header CIPH in the isochronous packet IP 
received after the t>us reset included in the order infor- 
mation data Sdbc (Step S27). Then, if they are coinci- 
dent to each other (Step S27: Y). the DEC judging 

IS circuit 6c determines that it receives the reception data 
from the same node before and after the bus reset, and 
thereby generates the reception allowance signal Sebl. 
and further continues to receive the post-irtitializatic^ 
reception data Srv (St^ S28). 

20 [0158] Ontheotherhand, if it is judged in the judg- 
ment at the step S27 that they are not coinddent to 
each other (Step S27: N), the DBC judging circuit 6c 
determines ttiat a node transmitting the post-initializa- 
tion reception data Srv received after the bus reset is 

25 different from a node transmitting tiie reception data 
Srv' received immediately before the bus reset, and 
ther^y does not generate the reception allowance sig- 
nal Sebl, so that It does not receive the post-initialization 
reception data Srv (St^ S29). 

30 [0159] This process enables the post-i Utilization 
recqjtion data Srv (the reception data Sn^*) to be 
received in succession only if the data transmitted by 
the same node before and after the bus reset Is both 
received. 

35 [0160] fn addition, the operation of the judgment at 
the st^ S27 may be designed, in addition to the above- 
mentioned judging methods, as follows. For example, 
the value of the order information DBC immediately 
before the occurrence of the bus reset Is compared with 

40 the value of the order information DBC within the order 
information data Sdbc obtained immediately after the 
occunence of tiie bus reset. Then, if a difference 
between both of them is equal to or greater than a pre- 
detennined value, the operational flow tnstantiy pro- 

45 ceeds to the step S29. At tiiis time, the predetermined 
value is actually established by considering an amount 
of data (data transmitted by each node) on the serial 
bus B, which may have a possibility of loss immediately 
after tiie occurrence because of the occun-ence of the 

50 bus reset. 

[0161] As mentioned above, according to the infor- 
mation transmitting process in the embodiment it is 
judged whetiier or not the post-initialization transmis- 
sion data Sti^ can be ti'ansmitted in accordance with the 

55 post-initialization reception data Srv previously trans- 
mitted on the serial bus B after the bus reset. Then, the 
post-Initialization transmission data Str Is transmitted 
onto the serial bus B. Thus, when different post-initiaii- 
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zation transmission dam are transmitt^ from a plurality 
of nodes N onto the serial bus B after the k>us reset, tt is 
possible to carry out the transnrtts^n from at least one 
of the plurality of nodes N. 

[0162] The postHnitialization transmission data Str s 
is transmitted only when the channel to be used by the 
post-inrtializalion transmission data Str is not already 
used and further the transmission occupation p^iod 
corresponding to the post-initialization transmission 
data Str can be reserved after the initialization. Thus, it io 
is possible to prevent the mixture of the different post- 
initialization transmission data Str on one channel from 
disturbing the identification, and also possible to avoid 
the generation of the transmission occupation period 
which does not meet the serial bus standard. is 
[0163] Moreover, when the post-initialization trans- 
mission data Str is received, it is judged by detecting a 
presence or absence of a continuity of the order infor- 
mation DBC in the data before and after the bus reset, 
whether or not the post-initialization transmission data 20 
Str is received. Thus, even if the bus reset occurs, the 
reception data SrV received untS that time can be 
received in succession as tiie post-initialization recep- 
tion dataSrv. 

[0164] Also, when the channel to be used for the 25 
post-initialization transmission data Str is not already 
used and further the transmission occupation period 
corresponding to the post-initialization transmission 
data Str can be resented after tiie initialization, an IRM 
node indicating a channel presentiy used in the informa- so 
tion transmitting system and a presentiy-occupied 
transmission occupation period manages tiie transmis- 
sion occupation period and the use channel corre- 
sponding to the post-initialization transmission data Str. 
Thus, this enables the use channel used by tiie post-ini- 3S 
tialization transmission data Str and the transmission 
occupation period occupied by it to be quickly recog- 
nized by each node included in tiie information tiansmit- 
ting system. 

[0165] In addition, tiie above-mentioned operation 40 
of the packet receiving unit 6 is designed so as to output 
the reception allowance signal Sebl from the DBC judg- 
ing circuit 6c to only tine packet selecting circuit 6a 
However, other ttian \hts design, the following configura- 
tion may be designed. That is. tine reception allowance 4S 
signal Sebl is also outputted to tiie controller 6a. Only 
when the reception allowance signal Sebl is inputted to 
the controller 6a. tine packet receiving circuit 6d is con- 
trolled by the controller 6a in such a way that the input of 
the post-initialization reception data Srv is allowed by so 
tite packet receiving circuit 6d. 
[0166] This configuration can prevent tiie packet 
receiving unit 6 from receiving tiie post-initialization 
reception data Srv which is not desired to be received, 
at ttie stage of the packet receiving circuit 6d. 55 



Claims 

1. An information transmitting apparatus (N). v\^ich is 
included in a system for trai^mitting information 
tiirough a bus (B), for tiansmitting tiie information 
onto the bus. diaracterized in ttiat said information 
transmitting affjaratus comprises: 

an initialization detecting device (1) for detect- 
ing whetiter or not tiie bus is initialized; 
an obtaining device (6) for obtaining post-initial- 
ization information, which is the information 
transmitted on the bus immediately after an ini- 
tialization of tiie bus when the initialization of 
the bus is detected by said initialization detect- 
ing device; and 

a transmission controlling device (3) fcr judging 
wheUier or not transmission information, which 
is the infomiation to be transmitted onto tiie 
bus, can be transmitt^ in accordance witii tiie 
obtained post-initialization information, and 
then transmitting the transmission information 
onto tiie bus if it is judged tiiat the transndssion 
information can be transmitted. 

2. An information transmitting apparatus (N) accord- 
ing to Claim 1. characterized in ttiat said informa- 
tion transmittir^ apparatus further coniprises: 

a channel judging device (7) for juJging 
whether or not a use channel, which is a chan- 
nel used by tiie transmission information, is 
already used by tiie post-fnitialzation informa- 
tion on the bus in accordance with the obtained 
post-initialization information; 
an ocojpied period detecting device (5) for 
detecting a b'ansmlssion occupied period, 
which is a period occupied while tiie post-ini- 
tialization information is transmitted on tiie bus, 
in accordance with the obtained post-irutializa- 
tion information: and 

an occupied period judging device (4) for judg- 
ing whettier or not an occupied period sum. 
which is a sum of the detected trar^issfon 
occupation period and tiie transmission occu- 
pation period corresponding to tiie transmis- 
sion infomiation, is shorter than a 
predetenmined allowable period based on a 
perfomnance of the bus, 
saki transntission controlling device (3) trans- 
mitting tiie transmis^on information onto the 
bus. if tiie use channel is not used by tiie post- 
initialization inforn^tion and further tiie occu- 
pation period sum is shorter tiian the predeter- 
mined allowable time, in accordance witti a 
Judgment result of said channel judging device 
and a Judgment result of said occi^led pertod 
judging device. 
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3. An information transmittng apparatus (N) accord- 
ing to Claim 2 wherein said transmission controlling 
device (3) controls a managing device. whi(rfi man- 
ages the channel preserrtJy used within the systCTd 
and the transmission ocojpied period presently s 
occupied, to nranage the transmission occupied 
period and the use channel corresponding to the 
transmission Infonnation if the use dianneJ is not 
used by the post-initialization information and fur- 
ther the occupation period sum fe shorter than the io 6. 
pr^etermined allowable time, in accordance with 

the judgment result of said channel judging device 
and the judgment result of said occuf^ed period 
judging device. 

IS 

4. An information receiving apparatus (N), which is 
included in a system for transmitting information 
through a bus (B), for receiving the information 
transmitted by an information transmitting appara- 
tus for transmitting the Information onto the bus. 20 
said information transmitting apparatus comprising: 

(i) a first Initialization detecting device (1) for detect- 
ing whether or not the bus is initialized; (ii) an 
obtaining device (6) for obtaining post-initialization 
information, which is the information transmitted on 2S 
the bus immediately after an initialization of the bus 
when the initialization of the bus is detected by said 
first Initialization detecting device; and (iii) a trans- 
mission controlling device (3) for judging whether or 
not transmission information, which is the informa- 30 
tlon to be transmitted ortto the bus, can be transmit- 
ted in accordance with the obtained post- 
initialization information, and then transmitting the 
transmission information onto the bi^ if it is judged 
that the transmission information can be transmit- 3S 
ted. characterized in that said information receiving 
apparatus comprises: 

a second initialization detecting device (1) for 
detecting whether or not the bus is initialized; 40 
a continuity detecting device (6c) for receiving 
the post-initializatton information when the bus 
is initiafized according to a detection result of 
said second initialization detecting device, and 
detecting a presence or al)sence of a continuity 4s 
between the information received before tiie 
initialization and the post-initialization informa- 
tion; and 

a demodulating device (6e) for deternuning ttiat 
the received post-initialization information is 
the transmission information only if tiiere Is ttie 
continuity according to a detection result of ttie 
continuity detecting device, and then demodu- 
lating the received post-initialization infbrnna- 
tion. ^ 

5. An information receiving apparatus (N) according to 
Claim 4, characterized in that said continuity detect- 



ing device (6c) detects order information, which Is 
included in an information unit in the post-initializa- 
tion infornrmtion and indicate an order of the irrfor- 
mation unit in the post-initialization information, artd 
det^s the continuity if there is a continuity 
between tiie order information in the information 
received before the initialization and the order infor- 
mation in the post-initiatization infonnation. 

An information transmittir^receiving apparatus 
(N). which is included in a system for fransmitting 
information tiirough a bus (B), characterized in that 
said information transmitting/receiving af^aratus 
comprises an information transmitting apparatus for 
transmitting the infbrmation onto tiie bi£, and an 
information receiving apparatus for receiving tiie 
information transmitted onto tiie bus by said infor- 
mation transmitting apparatus. 

(I) said information transmitting apparatus 
compri^ng: 

an initialization detecting device (1) for 
detecting whetiier or not tfie bus is initial- 
ized; 

an obtaining device (6) tor obtaining post- 
initialization information, which is the Infor- 
mation transmitted on tiie bus immediately 
after an Initialization of tiie bus when ttie 
initialization of the bus is detected by said 
initialization detecting device; and 
a transnnission controlling device (3) for 
juc^ing whether or not transmissfon infor- 
mation, which is the information to be 
transmitted onto the bus, can be transmit- 
ted in accordance with the obtained post- 
initialization infbrmation, and then trans- 
mitting the tiansmission information onto 
the bus if It is jiKlged that tiie transmission 
informatbn can be ti^nsmitted. 

(II) said infonmation receiving apparatus conv 
prising: 

a continuity detecting device (6c) for 
receiving the post^'nitialization information 
when the bus is initialized according to a 
detection result of said second initialization 
detecting device, and detecting a presence 
or absence of a continuity between tiie 
infomiatton received before tiie initializa- 
tion and the post-initianzation infbrmation; 
and 

a demodulating device (6e) for determining 
that the received post-initialization infor- 
mation is tiie transmission information only 
if tiiere is ttie continuity according to a 
detection result of tiie continidty detecting 
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device, and then demodulating the 
received post-initiatization information. 

7. An information transmitting/receiving apparatus (N) 
according to Claim 6. characterized in that s 

sakJ Infonmation transmitting apparatus further 
comprises: 

a channd judging device (7) for judging 
whether or not a use channel, which is a chan- io 
nel used by the trai^misston information, is 
already used by the post-initialization informa- 
tion on the bHis in accordance with the obtained 
post-initialization information; 
an occi4>ied period detectir^ de^^ce (5) for 75 
detecting a transmission occupied period, 
which is a period occupied while the post-ini- 
tialization information is transmitted on the Ixjs, 
in accordance with the obtained post-initializa- 
tion information; and 20 
an occupied period judging device (4) for judg- 
ing whether or not an occupied period sum, 
which is a sum of the detected transmission 
occupation period and the transmission occu- 
pation period con-esponding to the transmis- 25 
sion information, is shorter than a 
predetermined allowable period based on a 
performance of the bus. 
said transmission controlling device (3) trans- 
mitting the transmission information onto the 30 
bus. if the use channel Is not used by the post- 
initialization information and further the occu- 
pation period sum is shorter than the predeter- 
mined allowable time, in accordance with a 
judgment result of said channel judging device 3S 
and a judgment result of said occupied period 
judging device. 

8. An information transmitting method, in a system for 
transmitting infbmiation through a bus. of tiansmit- 40 
ting the information onto the bus. characterized in 
that said information transmitting method com- 
prises: 

an initialization detecting process of detecting 4S 
whether or not the bus is Initialized; 
an obtaining process of obtaining post-initiali- 
zation information, which is the information 
transmitted on the bus Immediately after an ini- 
tialization of the bus when the initialization of so 
the bus is detected by said Initialization detect- 
ing process; and 

a transmission controlling process of judging 
whether or not transmission information, which 
is the information to be transmitted onto the ss 
bus. can be transmitted in accordance wHh the 
ot>tained post-initialization information, and 
then transmitting the transmis^on information 



onto the fcms if rt Is judged that the transmission 
information can be trar^mitted. 

9. An infonmation transmitting method accordmg to 
Claim 8, characterized in that said information 
transmitting m^hod further conrprises: 

a channel judging process of judging whetiier 
or not a use channel, which is a channel used 
by the transmission infonmation. Is ab-eady 
used by the post-initialization information on 
the bus in accordance with the obtained post- 
initialization information; 
an occupied period detecting process of 
detecting a transmission occupied period, 
wfhich is a period occupied while the post-ini- 
tialization information is transmitted on the bus, 
in accordance with the obtained post-initializa- 
tion infomiation; and 

an occupied period Judging process of Judghig 
whettier or not an occupied period sum. which 
is a sum of the detected transmission occupa- 
tion period and tfie transnrassion occupation 
period corresponding to the transmission infor- 
mation, is shorter than a predetermined allow- 
able period based <»i a performance of the bus, 
said transmission controlling process transmit- 
ting the transmission information onto the bus, 
if ttie use channel is not used by the post-initial- 
ization information and further the occupation 
period sum is shorter tiian tiie predetermined 
allowable time, in accordance with a Judgment 
result of said channel judging process and a 
juc^ment result of said occupied period Judging 
process. 

10. An infonmation transmitting method according to 
Claim 9, characterized in tfiat said transmission 
controUing process controls a managing device, 
which manages the channel presently used within 
tiie system and the transmission occupied period 
presently occupied, to manage the transmission 
occupied period and the use channel con-espond- 
ing to the transmission infonmation if the use chan- 
nel is not used by the post-initialization infbrmatfon 
and further ttie occupation period sum is shorter 
tiian ttie predetermined allowable time, in accord- 
ance witii the judgment result of said channel judg- 
ing process and the judgment result of ssM 
occu|»ed period Judging process. 

11. An information receiving method, in a system for 
transmitting information through a bus, of receiving 
tiie information transmitted by an information trans- 
milting method of transmitting tiie information onto 
tiie bus. said information transmitting method com- 
prising: (i) a first initialization detecting process of 
detecting whetiier or not the bus is initialized; (ii) an 
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obteining process of obtaining post-initialization 
infornration, which is the inforniation transmitted on 
the bus Immediately after an initialization of the bus 
when the initialization of the bus is detected by said 
first initialization detecting pr<K;ess: and (iii) a trans- 5 
mission controlling process of judging whether or 
not transmission information, which is the informa- 
tion to be transmitted onto the bus. can be transmit- 
ted in accordance with tiie obtained post- 
initialization infonnation. and then transmitting the 10 
transmission information onto the bus if it is judged 
that the transmission information can be transmit- 
ted, characterized in that said inforniation receiving 
method oonprises: 

IS 

a second initialization detecting process of 
detecting whether or not tiie bus is initialized: 
a continuity detecting process of receiving the 
post-initialization information vt^en tiie bus is 
initialized according to a detection result of said 20 
second initialization detecting process, and 
detecting a presence or absence of a contimrity 
between tiie information received before the 
initialization and the post-initialization informa- 
tion; and ^5 
a demodulating process of deternrdning that the 
received post-initialization Information is the 
transmission information only if tiiere is the 
continuity according to a detection result of the 
continuity detecting process, and tiien demod- 30 
ulating the received post-initialization informa- 
tion. 

12, An information receiving method according to 
Claim 11, characterized in that said continuity 3S 
detecting process detects order information, which 

is included in an information unit in tiie post-initiali- 
zation information and indicates an order of the 
information unit in the post-initialization information, 
and detects tiie continuity if there is a continuity 40 
between the order information in tiie information 
received before the initialization and the order infor- 
mation in tiie post-initialization Information. 

13. An information transmitting/receiving meti^od, in a 45 
system for transmitting information through a bus, 
characterized in that said information transmit- 
ting/receiving method comprises an information 
transmitting method of transmitting tiie information 
onto the bus, and an inforniation receiving metiiod so 
of receiving the information transmitted onto the 
bus by said information ti^nsmitting mettiod, 

(I) said information transmitting method com- 
prising: 55 

an initialization detecting process of 
detecting whether or not the bus is initial- 



ize; 

an (Ajtaining process of obtaining post-ini- 
tialization information, which is the infor- 
mation transmitted on tiie bus immediately 
after an initialization of the bus vi^en tiie 
initialization of the tnis is detected sakJ 
initialization detecting process; and 
a transnrassion controlling process of judg- 
ing whether or not transmission informa- 
tion, which is the Information to be 
transmitted onto the bus. can be transmit- 
ted in accordance witii the obtained post- 
Initialization information, and then trans- 
mitting tiie transmission information onto 
tiie bus if it is judged that tiie transmission 
Information can be transmitt^, 

(II) said information receiving mettiod compris- 
ing: 

a continuity detecting process of receiving 
the pc^-initialization information when tiie 
bus is initialized according to a detection 
result of said second initialization detecting 
process, and detecting a presence or 
absence of a continuity between the infor- 
mation received before tiie initialization 
and the post-initialization informatton; and 
a demodulating process of determining 
that the received post-initialization infor- 
mation is tiie transmission information only 
if tiiere is tiie continuity according to a 
detection result of tiie continuty detecting 
process, and then demodulating tiie 
received post-initialization information. 

14. An information transmitting/receiving method 
according to Claim 13, characterized in that 

said information transmitting method furtiier 

comprises: 

a channel judging process of judging whettier 
or not a use channel, wttich is a channel used 
by the transmission information, is already 
used by the post-initialization information on 
tiie bus In accordance with the obtained post- 
initialization information: 
an occupied period detecting process of 
detecting a transmission occupied period, 
which is a period occupied while the post-ini- 
tialization Information is transmitted on the bus, 
in accordance with the (Atained post-initializa- 
tion information; and 

an occupied period judging process of judging 
whether or not an occupied period sum, which 
Is a sum of tiie detected transmission occupa- 
tion period and the transmisson occupation 
period corresponding to the transmission infbr- 
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mation, is sh<ater than a predetermined allow- 
able period based on a performance of the bus. 
safcJ tranarn^on controliing process transmit- 
ting the transmission information onto the bus, 
rf the use channel is not used by the post-initial- s 
ization information and further the oocMpation 
period sum is shorter than the predetermined 
aUowabie time, in accordance with a judgment 
result of said channel judging process and a 
judgment resiA of said occupied period judging 10 
process. 
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FIG. 4 
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FIG. 7 
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FIG.9 
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FIG. 1 0 



Srv 



Sdbc 



Sch 



13 



EXTRACTING 
UNIT 



Scsp 
16 



RECEIVING 
BUFFER 



Srv 



15 



RECEPTION 
SELECTING 
UNIT 



TIME 
I NFORMAT I ON 
EXTRACTING 

UNIT 



14 



Ssy 



8kHz 



Sck2 



COMPARATOR 



Scm 

L 



CYCLE 
TIMER 



Sscr 



T 
n 



PLL 



-^10 



71 



~Scki 
24.576MHz 



Srv 



6d 



<EP 099442tA2J_> 



30 



EP0d94 421 A2 



FIG. 1 1 A 
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FIG. 1 1 B 



C 



OCCUPIED PERIOD MEASURING CIRCUIT 
OCCUPIED PERIOD JUDGING CIRCUIT 




N 



100/tsec- _ 
OCCUPIED PERIOD TO BE USED> 





PRESENTLY-USED 
^^"--.^OCCUPIED PERIOD?^,--- 

^S16 ^J- 


TRANSMISSION DISABLE 
(TRNSMISSION 
OCCUPATION PERIOD NG) 


TRANSMISSION ENABLE 
(TRNSMISSION 
OCCUPATION PERIOD OK) 






SIS 









OCID: <EP 0994421A2 I > 



32 



EP 0 934 421 A2 



FIG. 1 2 
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FIG. 1 3 
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(57) An infonnatfon transmitting apparatus is 
included in a system for transmitting information through 
a bus (B), for transmitting the infomnation onto the bus. 
The infoimation transmitting apparatus is provided with: 
an initialization detecting device (1) for detecting 
whether or not the bus is initialized; an obtaining device 
(6) for obtaining post-initialization information, which is 
the infomnation transmitted on the bus immediately after 
an initialization of the bus when the initialization of the 
bus Is detected by the initialization detecting device; and 
a transmission controlling device (3) forjudging whether 
or not transmission information, whteh is the infomnation 
to be transmitted onto the bus, can be transmitted in 
accordance with the obtained post-initialization informa- 
tion, and then transmitting the transmission infonmation 
onto the bus if it is judged that the transmissbn infonna- 
tion can be transmitted. 
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